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S U M M A R Y
The cases of two patients (a husband and wife) with thrombocytopenia syndrome (SFTS) are reported
herein. Both patients had a history of recent tick bite and displayed typical clinical SFTS symptoms
including fever, thrombocytopenia, and leukopenia. The diagnosis was laboratory-conﬁrmed by the
provincial Center for Disease Control and Prevention (CDC). The husband died while the wife survived.
SFTS virus was eventually identiﬁed in ticks collected from the couple.
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/3.0/).
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Severe fever with thrombocytopenia syndrome (SFTS) is caused
by a newly discovered virus, severe fever with thrombocytopenia
syndrome virus (SFTSV) or novel bunyavirus. This is an emerging
infectious disease,1 which can sometimes be fatal. Several reports
have indicated that there is some epidemiological evidence of
person-to-person transmission of this disease.2 SFTSV was ﬁrst
isolated from a patient’s blood sample in China in 2010, and was
then identiﬁed in the tick Haemaphysalis longicornis (prevalence of
2.1–5.4%) detected on domestic animals in the areas where SFTS
patients lived.3 However, there have been few reports of SFTSV
isolation from ticks collected from human bodies.
In 2014, husband and wife farmers with tick bites were
admitted to Renmin Hospital of Wuhan University, Wuhan, China.
They displayed typical symptoms including fever, thrombocyto-
penia, and leukopenia, and were diagnosed with SFTS. The
detection of SFTSV RNA by real-time RT-PCR in a patient blood
sample aroused our interest: the discovery of SFTSV in ticks from
human bodies.* Corresponding author. Tel.: +86 189 71035988; fax: +86 027 88042292.
E-mail address: huke-rmhospital@163.com (K. Hu).
http://dx.doi.org/10.1016/j.ijid.2014.09.008
1201-9712/ 2014 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).2. Case reports
2.1. Case 1
Case 1 was a 56-year-old male farmer. Following a tick bite on
May 4, 2014, he ﬁrst experienced right inguinal pain, which was
aggravated by moving. A week after the bite, he had a sudden onset
of fever, up to 39.3 8C. He was given intravenous antibiotics and
antipyretic treatment for 3 days at a local clinic. However, his
condition deteriorated; he developed leukopenia and thrombocy-
topenia. He was then transferred to our hospital on May 14.
On admission, all physical ﬁndings were normal except for
swelling at the bite site and a living tick found in his underwear. A
routine blood test showed leukopenia (white blood cell count
(WBC) 1.86  109/l) and thrombocytopenia (platelet count (PLT)
67  109/l). Urinalysis showed moderate proteinuria and hematu-
ria. He had an elevation of transaminases (alanine aminotransfer-
ase (ALT) 197 U/l and aspartate aminotransferase (AST) 534 U/l)
and his activated partial thromboplastin time (APTT) was 51.20 s,
thrombin time (TT) 31.70 s, ﬁbrinogen (FIB) 1.67 g/l, D-dimer
9.92 mg/l, procalcitonin (PCT) 179 ng/ml, and creatine kinase MB
(CK-MB) 80.13 ng/ml. Vascular color Doppler ultrasound evalua-
tion showed an unusual reduction in blood ﬂow in the right
popliteal and posterior tibial veins of the lower limbs.
On May 16, the patient complained of intermittent melena and
coffee-ground gastric vomit; his temperature was 38.6 8C, his WBC
had decreased to 1.18  109/l and PLT to 23  109/l, and APTT wasciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
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spectrum antibiotics, granulocyte colony stimulating factor
therapy, blood platelet and red blood cell infusion, acid suppres-
sion, liver protection, and other supporting treatments. However,
there was no positive response—the gastrointestinal bleeding
persisted and PLT and WBC declined progressively.
On May 18, the patient fell into a deep coma and had occasional
convulsions. His skin was bleeding. Tracheal intubation and
invasive mechanical ventilation were undertaken. Nevertheless,
resuscitation therapies were not effective. He died of massive
hemorrhage of the digestive tract, intracranial hemorrhage,
hemorrhagic shock, and multiple organ dysfunction syndrome
(MODS). Both his blood sample and the tick were sent to the Hubei
Province Center for Disease Control and Prevention (CDC). Results
were strongly positive for SFTSV nucleic acid by real-time RT-PCR
and SFTSV were isolated.
2.2. Case 2
Case 2 was a female of the same age, the wife of case 1. She had
been bitten by a tick and had onset of fever (38.4 8C) on May
13. Routine blood tests showed leukopenia (WBC 2.66  109/l) and
thrombocytopenia (PLT 56  109/l), and she was transferred to our
hospital with her husband. On admission, her temperature was
39 8C and blood pressure was 68/32 mmHg. There was a punctate
red rash on her back and in the bilateral inguinal region, and lymph
nodes in the right inguinal region were enlarged. During the course
of illness, she suffered from upper abdominal pain accompanied by
diarrhea, dizziness, headache, discomfort in the precordial area,
palpitations, chest congestion, and shortness of breath.
With this deﬁnite history of tick bite and the typical clinical
symptoms of fever, thrombocytopenia (minimal PLT 19  109/l),
and leukopenia (minimal WBC1.34  109/l), SFTS was highly
suspected. Her blood sample and a tick found in the right popliteal
fossa were sent to Hubei CDC, along with those of case 1. Real-time
RT-PCR for SFTSV RNA was positive and the virus was isolated
successfully from her blood and the tick; this proved the previous
SFTS hypothesis to be correct.
Further abnormal laboratory results included TT 13.20 s, FIB
5.63 g/l, D-dimer 1.57 mg/l, N-terminal pro-brain natriuretic
peptide (NT-proBNP) 17 337 pg/ml, and left ventricular ejection
fraction (LVEF) 40%. An electrocardiogram (ECG) showed atrial
ﬁbrillation with ﬂatness or inversion of T-waves from the V3 to V6
leads. A lower production of platelets, fewer free platelets, and a lower
percentage of reticular cells were found on bone marrow cytology.
With such complicated conditions, she underwent specialized
therapies including granulocyte colony stimulating factor therapy,
transfusion of blood platelets and albumin, broad-spectrum
antibiotics (cefathiamidine and moxiﬂoxacin), antivirus medicine
(ribavirin), and other integrated treatments. She recovered
gradually and was discharged from the hospital on May 26.
3. Discussion
As a newly recognized disease, SFTS is mostly distributed in
mainland China. Since its ﬁrst description in 2010, SFTS has been
reported in 11 provinces of China, including Hubei Province in
central China, with more than 2500 cases in total. SFTS has an
average mortality rate of 7.3%.3 Ninety-seven percent of proven
cases have occurred in farmers living in hilly and wooded areas and
working in ﬁelds before the onset of disease. This infectious disease
has become a substantial risk not only in mainland China, but alsoin other parts of the world. The virus has been reported as the cause
of deaths in Japan and Korea.3 In the USA, heartland virus – another
Phlebovirus genetically closely related to SFTSV – was isolated from
two patients.4
SFTS can affect all people of all ages, although many aspects of
SFTS are unknown. The transmission route remains unclear. It is
accepted that acute-phase serum samples, cadaveric blood, and
bloody secretions are contagious, and people who come into direct
contact with blood or bloody discharge can become infected with
SFTSV.2 Since some SFTS patients have reported that they had seen
or been bitten by ticks before the onset of their illness and SFTSV
has been isolated successfully from some of the ticks, it has been
proposed that SFTSV is transmitted by contact with animals and/or
vectors such as H. longicornis ticks.1
It was found in one study that 5.4% (10/186) of ticks belonging
to the species Haemaphysalis longicornis that were collected from
domestic animals in areas where SFTS patients lived, contained
SFTSV RNA.1 Zhang et al.5 reported that the virus was isolated from
the blood of two patients and from Haemaphysalis ticks collected
from dogs. The higher prevalence in H. longicornis in epidemic
areas than in non-epidemic areas suggests that it is the major
vector of SFTSV. It is thought that SFTSV circulates in an enzootic
tick–vertebrate–tick cycle.3 Having bitten an animal carrying the
pathogen, the tick bites a person thereby transmitting the virus,
and the person becomes unwell. Domestic animals may act as
SFTSV carriers, playing an important role in the spread of SFTSV by
feeding the ticks. Although there is no evidence that the virus
causes disease in animals, the seroprevalence of SFTSV has been
surveyed in domestic animals. In Hubei Province, China, 55% of
dogs, 67% of goats, and 80% of cattle were found to be seropositive.3
As reported above, the couple, living in mountainous area of the
country in Hubei Province, had laboratory-conﬁrmed SFTS diag-
nosed by real-time RT-PCR and virus isolation. They had been bitten
by ticks and a week later experienced some key clinical symptoms of
SFTS including fever, progressive reductions in leukocytes and
platelets, bleeding, gastrointestinal symptoms, and MODS. SFTSV
was isolated successfully from their blood specimens and from ticks
found on the two patients. Both ticks were positive by PCR after
testing RNA for H. longicornis. Therefore, we believe it is plausible
that they acquired their infections through tick bites and not from
person-to-person transmission. However, we should point out that
some ticks may adhere to the human body and remain for a long time
after biting, as found in the cases reported here.
In summary, some previous reports have claimed that SFTSV
was found in ticks from the living environment of conﬁrmed
patients, while the ticks in our study were found on the patients’
bodies and the virus was isolated successfully from these ticks.
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